The antigenic heterogeneity of a long term cultured cell line has not been clearly demonstrated. In the present study, monoclonal antibodies (MoAbs) to an established cell line KU-2 derived from a human renal cell carcinoma were used to analyze antigenic variation of KU-2 and its subclones. Characterization of thus produced MoAbs was attempted by determining the binding ability to other established cell lines, by enzyme linked immunosorbent assay (ELISA) and immunohistochemical studies with indirect immunofluorescence technique to find cell surface antigens on KU-2. Five MoAbs (ARC-1, ARC-2, ARC-3, ARC-7, ARC-8) were obtained. With these MoAbs three different antigenic determinants were detected on KU-2. According to the degree of expression of these three antigenic determinants, the presence of antigenic variants of KU-2 subclones was demonstrated. Among these MoAbs, ARC-1 showed high specificity for KU-2, and the antigenic determinant detected by ARC-1 was proven to be shared by each KU-2 subclone.
Recently, it has been reported that there are evidences to demonstrate the presence of heterogeneity in human cancer in vivo, however, little study has been done on the antigenic heterogeneity of cultured cancer cells. [1] [2] [3] [4] [5] Therefore, this study was designed to characterize the biological properties of long term cultured cells by the monoclonal antibodies (MoAbs) against KU-2 which was derived from a human renal cell carcinoma, and antigenic heterogeneity of KU-2 was analyzed using these MoAbs. 
B) Cell fusion
Three days after the last injection, the spleen was removed from the immunized mouse. The spleen was suspended in medium RPMI-1640 (Gibco, N.Y., USA) without FBS and torn in small pieces. Single cell suspension of the spleen cells was obtained from the medium after centrifugation, and prepared for cell fusion. 
5) Cross reactivity of MoAbs
In this study 8 cell lines including 2 prostate carcinoma cell lines, PC-3 and DU-145, 4 bladder carcinoma cell lines, KU-1, KU-7, T-24 and MGH-U1, an uterine carcinoma cell line HeLa, and KU-2 were used (Table 1) .
Binding ability of the MoAbs to these cell lines were analyzed by the ELISA tech nique as described in screening assay. 
1) Production of MoAbs
Spleen cells from BALB/c mice immunized with KU-2 cells were fused with the SP-2 cells. Ten days after the fusion, 100 out of 168 seeded culture wells showed growth of HAT resistant hybrid cells. Two weeks after the fusion, supernatants from these cultures were screened for binding ability to KU-2 cells by the ELISA.
Out of 100 wells with hybridomas screened, 26 wells showed positive binding ability. Four from these 26 wells which showed high reactivity were selected for cloning.
Cloning was performed by the limiting dilution method. Monoclonal growth of hybridoma was observed in 24 wells out of 384 seeded culture wells. These wells were screened for binding ability to KU-2 again by the ELISA (Table 2) . •~1.
5mm in diameter at the injection site was recognized. Reactivity test of this ascitic fluid to KU-2 cells showed positive binding ability by the ELISA (Fig. 1 ).
3) Immunofluorescence staining
With fluorescence microscopic observation, a high intensity of fluorescence was demonstrated on the surface of the KU-2 cells when the cells were stained with ARC-1 using indirect immunofluorescence technique, while little fluorescence was observed in the other cell lines (Fig. 2 ).
4) Cross reactivity of MoAbs
In cross reactivity of MoAbs analyzed by the ELISA technique, ARC-1 had high binding ability against KU-2 comparing with other cell lines, whereas it had low reac tivity against KU-1.
Other MoAbs showed positive binding ability against all cell lines tested with variable degrees. The results of binding abilities in these MoAbs against various cell lines using ELISA technique were shown as follows. ARC-2 and ARC-3 showed similar cross reactivity against KU-1, KU-7, T-24 and MGH-U1 which were derived from bladder carcinomas. When cross reactivity of ARC-7 and ARC-8 against those bladder carcinoma cell lines were analyzed, low binding ability against KU-1 was shown.
In the study of prostate carcinoma cell lines, binding ability of ARC-2 and ARC-3 against DU-145 was higher than PC-3, while higher binding ability against PC-3 was shown in ARC-7 and ARC-8, according to the optical density change at 414nm (Table   3 , Fig. 4 ).
5) Reactivity of MoAbs against KU-2 subclones
Reactivity of MoAbs against KU-2 subclones (N-7, N-8, N-10 and N-13) analyzed by the ELISA technique showed that ARC-1 had an equal positive reactivity against all of four KU-2 subclones. ARC-7 and ARC-8 had positive reactivity against N-8 and N-13, however, negative reactivity against N-7 and N-10. ARC-2, and ARC-3 demon strated positive reactivity against all of four KU-2 subclones with variable degrees (Table 4 , Fig. 3, Fig. 5 (unit: optical density at 414 nm) ing antigen would have a high specificity for KU-2.
Antigens corresponding to either ARC-2 and ARC-3 or ARC-7 and ARC-8 were recognized on many cell lines analyzed, however, the frequency of expression of these antigens varied from one cell line to another. When the patterns by which the latter 4
MoAbs could bind with cell line are analyzed, similar binding pattern was noted between ARC-2 and ARC-3, and, between ARC-7 and ARC-8 as well.
However, when the reactivity with prostatic carcinoma cell lines (PC-3, DU-145)
were analyzed, ARC-2 and ARC-3 were shown to bind more strongly with DU-145 than with PC-3, whereas ARC-7 and ARC-8 were shown to bind more strongly with PC-3 than with DU-145. Therefore, it is conceivable that each cell line shows a heterogeneity in phenotypes which characterize its cell line, and also maintain these varied phenotypic properties through a certain period of cultivation, and furthermore, it is likely that an established cell line has inherited the heterogeneity from the tumor in which the cell line originates.
In the present study 5 different MoAbs for KU-2 were produced, and utilizing these MoAbs, 3 distinct antigenic determinants expressed on KU-2 were shown. On further examination of subclones of KU-2 these 3 distinct antigenic determinants on the surface of subpopulations of KU-2 were also present, however, of a variable fre quency. These results suggest that the long term cultured cell line KU-2 is composed of subpopulations having variable antigenesity (Fig. 5 ).
There is a report which suggests that KU-2, while having maintained a heterogeneity in terms of the phenotypic properties even after a long period of cultivation, has shared a character with its subclones. 
